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checked by calculating the tangential stress at the inner diameter of the flange, 
ignoring entirely the possibility of the hub stresses. Further limitations of the early 
methods involved their narrow range off applicability, as they were developed for 
specific types and proportions of the flanges. This general situation persisted until 
publication of the Waters-Taylor formulas [183], which were based on the theoret¬ 
ical and experimental results. This classical paper marked the start of extensive 
deliberations of various approaches to flange design. 


THIN-HUB THEORY 


When the hub is relatively thin and a critical section is assumed to exist along one 
of the flange diameters, the maximum stress can be calculated from a simple beam 
formula. This approach, which is probably one of the earliest and best known, 
is illustrated in Fig. 33.1, where we assume that the flange is clamped along this 
radial cross section. The design is based on bending due to the external moment 
obtained by lumping together all bolt loads and utilizing the concept of a moment 
arm. In effect, a simple beam model is postulated where the net cross section is 
found by subtracting the projected areas of bolt holes. According to the notation 
indicated in Fig. 33.1, the available section modulus for the flange ring becomes 
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Fig. 33.1 Flange fixed along radial cross section. 



